Oxidative stress alters the regulatory control of p66Shc and Akt in PINK1 deficient cells.
Mitochondrial dysfunction is involved in the underlying pathology of Parkinson's Disease (PD). PINK1 deficiency, which gives rise to familial early-onset PD, is associated with this dysfunction as well as increased oxidative stress. We have established primary fibroblast cell lines from two patients with PD who carry mutations in the PINK1 gene. The phosphorylation of Akt is abrogated in the presence of oxidative stressors in the complete absence of PINK1 suggesting enhanced apoptotic signalling. We have found an imbalance between the production of reactive oxygen species where the capacity of the cell to remove these toxins by anti-oxidative enzymes is greatly reduced. The expression levels of the anti-oxidant enzymes glutathione peroxidase-1, MnSOD, peroxiredoxin-3 and thioredoxin-2 were diminished. The p66(Shc) adaptor protein has recently been identified to become activated by oxidative stress by phosphorylation at residue Ser36 which then translocates to the mitochondrial inner membrane space. The phosphorylation of p66(Shc) at Ser36 is significantly increased in PINK1 deficient cell lines under normal tissue culture conditions, further still in the presence of compounds which elicit oxidative stress. The stable transfection of PINK1 in the fibroblasts which display the null phenotype ameliorates the hyper-phosphorylation of p66(Shc).